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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
~ [f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, causa the application to become ABANDONED (35U.5.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)J Responsive to communication(s) fited on
2a)[] This action is FINAL. 2p)[XI This action is non-final.

3)[] since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quaylfe, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims

4)BJ Claim(s) 1-23is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) ____is/are allowed.
6)X Claim(s) 1-11,13 and 15-22 is/are rejected.
7 Claim(s) 12,14 and 23 is/are objected to.

8)[] Claim(s)
Application Papers

are subject to restriction and/or election requirement.

9)(J The specification is objected to by the Examiner.
10)[J The drawing(s) filed on isfare: a)[]J accepted or b)_] objected to by the Examiner.
Applicant may not request that any objection te the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
11)[] The proposed drawing correction filed on is: a)[_] approved b)[] disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.
12)[] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)[} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)(JAl b1 some* c)[] None of:
1.[] cCertified copies of the priority documents have been received.
2] certified copies of the priority documents have been received in Application No. _____

3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[J Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [ The translation of the foreign language provisional application has been received.
15)(0 Acknowledgment is made of a ciaim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) [:] Interview Summary (PTO-413) Paper No(s).

2) D Naotice of Draftsperson's Patent Drawing Review (PT(Q-948) 5) D Notice of Informal Patent Application (PTO-152)
3) E Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 6) D Other:

U.S. Patent and Trademark Office
. PTOL-326 (Rev. 04-01) Office Action Summary Part of Paper No. 5
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The specification has not been checked to the extent necessary to determine the presence of all possible
minor errors. Applicant's cooperation is requested in correcting any errars of which applicant may become aware in

the specification.

The foliowing is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the
rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an applicaticn for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 1-3, 6-11, and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by Itoh et al. (USP-
6,504,810).

Regarding claims 1, 6, & 7, ltoh et al discloses a crystal 10 having holograms stored in layers therein,
including a cylindrical crystal body formed about an axis and having polished flat end faces and a cylindrical
periphery. See figures 2-4. The crystal 10 further includes annular arrays of holograms stored in the crystal 10, the
annular arrays of holograms being stacked in layers within the crystal. See figure 7. When the crystal 10 is rotated
about the longitudinal axis, annular arrays of holograms are stored in the crystal 10. The annular arrays of holograms
are stacked in layers along the longitudinal axis direction by shifting the reference light beam in the longitudinal axis
direction to form each stack.

Regarding claims 2 & 3, it is inherent that each annular array of holograms comprises individual holograms
separated by the angle as claimed, and that the number of holograms or annular array is in the range as claimed.

Regarding claim 8, Itoh et al discloses a method of storing data in the form of holograms in a crystal 10,
wherein the crystal 10 is a cylindrical crystal formed about an axis 2, the crystal 10 having an axially facing surface
10a and a peripheral surface extending traverse to the axially facing surface 10a. See figure 2. From a source of
light 15, a signal beam is provided containing the data and the signal beam is focused through the axially facing
surface 10a of the cylindrical crystal 10. From the source of light 15, a reference beam is provided and focused
through the peripheral surface of the cylindrical crystal 10 to interfere with the signal beam and thereby write a
hologram in the cylindrical crystal 10. The cylindrical crystal 10 is rotated about the axis z thereof to write additional

holograms in the cylindrical crystal 10 in an annular array. See figures 3, 4, and 7.
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Regarding claims 8 & 10, Itoh et al discloses indexing the crystal 10 axially with respect to the beams to
write an additional annular array. See element 19 in figure 2 which moves crystal 10 in the A direction.

Regarding claims 11 & 13, Itoh et al teaches reading the hologram out of the crystal 10 by passing a
reference beam there through to diffract from the holograms and produce a diffracted beam including the data of the

holograms, and including reading the diffracted reference beam with a detector 22. See col. 9, lines 47-65.

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set forth
in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set

forth in section 102 of this title, if the differences between the subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itoh et al, as applied to claim 1
above, in view of Official Notice,

Itoh et al discloses the invention as claimed, but fails to specifically teach that the crystal 10 is 4mm.
However, it is manifestly well known in the analogous art of volume holography storage and reproducing systems that
one can adjust the physical dimensions of the holographic crystal for the purpose of design choice, one reason for
making the crystal more compact thereby resulting in a more overall compact recording/reproducing device, and
Official Notice is hereby given,

it would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify Itoh et al such that the crystal 10 is made to be 4mm as claimed and as manifestly well known in the art. A
practitioner in the art would have been motivated to make the crystal 10 to be 4mm for the purpose of design choice,
one reason for making the crystal more compact thereby resulting in a more overall compact recording/reproducing

device

Relative to the doctrine of Official Notice, see In re Fox, 176 U.S.P.Q. 340 at 341 (CCPA-1973).

Claim § is rejected under 35 U.S.C. 103(a) as being unpatentable over Itoh et al, as applied to claim 1
above, in view of Official Notice.
Itoh et al discloses the invention as claimed, but fails to specifically teach that the crystal 10 is 3m.

However, it is manifestly well known in the analogous art of volume holography storage and reproducing systems that
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one can adjust the physical dimensions of the holographic crystal for the purpose of design choice, one reason for
storing more holographic images, and Official Notice is hereby given.

it would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify ltoh et al such that the crystal 10 is made to be 3m as claimed and as manifestly well known in the art. A
practitioner in the art would have been motivated to make the crystal 10 to be 3m for the purpose of design choice,
one reason for storing more holographic images.

Relative to the doctrine of Official Notice, see In re Fox, 176 U.8.P.Q. 340 at 341 (CCPA-1973).

Claims 15-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over ltoh et al, as applied to claims
1-3, 6-11, and 13 above, in further view of Kawano et al (USP-6,452 890) and Official Notice.

Itoh et al discloses the invention as claimed, but fails to specifically teach that prior to splitting the laser
beam into a reference beam and a signal beam the laser light is passed through a polarizing device. However,
kawano et al discloses that “in a conventional holography ... it is necessary that the polarization directions of the
signal beam and reference beam are in parallel ..." (col. 5, lines 32-37), for the purpose of insuring the accuracy of
the holographic recording/reproducing system. Furthermore, it is manifestly well known in the art of holographic
devices that one can utilize a polarizing device to polarize a laser beam in a single direction and Official Notice is
hereby given.

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was
made to modify ltoh et al such that prior to splitting the laser beam into a reference beam and a signal beam, the
laser light is passed through a polarization device as well known in the art and as taught by Kawano et al. A
practitioner in the art would have been motivated to do this for the purpose of insuring that the polarization directions
of the signal beam and the reference beam are in parallei thereby improving the accuracy of the halographic
recording/reproducing system.

Relative to the doctrine of Official Notice, see In re Fox, 176 U.S.P.Q. 340 at 341 (CCPA-1873).

Regarding claim 21, the detector 22 of figure 2 is a charge coupled device (CCD).

Regarding claim 22, the images of the holegrams are coupled to the detector 22 by a mirror 18 reflecting the

images transversely to the axis z through a lens 21 for focusing into the charge coupled device 22,

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. The

references cited on the PTO-892 each disclose a holographic recording/reproducing system.
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Claims 12, 14 and 23 are objected to as being dependent upon a rejected base claim, but wouid be
allowable if rewritten in independent form including all of the limitations of the base claim and any intervening claims.

Any inquiry concerning this communication should be directed to Paul Huber at telephone number 703-308-

1540,

Paul Huber
Primary Examiner
Art Unit 2653
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